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The Committee's Preferred Model

The Committee has investigated a number of models for lifetime
excess risk of breast cancer incidence and mortality, and its preferred
models are described here in general terms. More detailed information
on the parameter estimates for the preferred models and on issues which
arose as these models were developed is presented in Annex 4E.

The Committee's preferred models for both incidence and mortality
are relative risk models in which the excess relative risk is linear in dose
and varies with both age-at-exposure and time-since exposure. A relative
risk model was chosen for the incidence data because it was found that
the A-bomb survivors and the U.S. relative risks for breast cancer did
not differ significantly (p =0.3) while the additive excess risks among the
A-bomb survivors were significantly lower than those in the NY-APM and
MASS-TB cohorts (p = 0.001).

The choice between relative and absolute risk models for the mortality
data was less clear-cut. Within the CAN-TB cohort the estimated risk
per Gy for women treated in Nova Scotia was about six times that for
women treated in other provinces. This difference is highly significant (p
<0.001). Women treated in Nova Scotia faced the x-ray beam and thus
received higher doses than other women in the CAN-TB cohort. However,
the analyses described in Annex 4E indicate the higher risk observed
among Nova Scotia women is not attributable to non-linearities in the dose
response. Since there is currently no explanation for the differences within
the CAN-TB cohort and since the Committee was generally interested
in low dose effects it was decided to use the data on the CAN-TB cohort
without the Nova Scotia women as the basis for risk estimates in the parallel
analysis.

Although the relative risk estimate for mortality in the LSS was about
three times the estimate in the non-Nova Scotia CAN-TB cohort the
difference was not statistically significant (p = 0.1). The estimated absolute
excess risks were about equal in the two cohorts. Since the relative risks for
the two cohorts were not significantly different and because of the evidence
against equal excess absolute risks in the incidence data, the Committee's
preferred model for breast cancer mortality is a relative risk model in which
the level of risk was determined from the combined LSS/non-Nova Scotia
CAN-TB data.

It should be noted that women in the LSS and NY-APM study re-
ceived acute exposures whereas the women in both TB series received highly
fractionated exposures, usually over several years. Despite this difference